d /(4π).
If the above light DM particles are thermal relics, one expects [8, 9] 
where w ∼ 10 for a complex scalar [8] , and w ∼ 1 for a fermion [9] . As experiments probe smaller values of ε, one could start probing α , the effect of running on the event rate can be significant and it may even lead to unreliable predictions for α d (q 2 ) 1. To illustrate these points, we will consider n F fermions and n S scalars with |Q d | = 1, all below m Z d . We will assume that the mass of Z d is generated by a dark Higgs scalar and hence n S ≥ 1 in our analysis.
We will employ a 2-loop beta function for
where be significant and may result in loss of perturbative reliability for predictions. The running is more pronounced for light fermion states, but could still be significant for scalars for α d 0.4. These results suggest that one may be able to use the running effect, if measurable, to probe the number and the type (spin) of the low lying states in the dark sector. An approach to measuring the running of α d (q) may take advantage of the fact that at q 2 > m Z d the scattering of DM from the nucleus is similar to electron or muon electromagnetic scattering from the nucleus governed by quantum electrodynamics. One may then normalize the DM scattering cross section σ DM to the well-understood lepton scattering cross section σ EM ∝ 1/q 2 which can be well-measured. We then have
with ξ approximately constant. In the above, we have used the typical assumption of loopinduced kinetic mixing that implies ε 2 (q) ∝ α d (q). In Figure 3 , we have plotted the running of R/ξ for one (solid) and two (dashed) light DM fermions and one dark Higgs boson, assuming α d (q 0 ) = 0.25, q 0 = 0.1 GeV, and m Z d q 0 . As can be seen, the running is significant for GeV 0.1 q 4 GeV, typical of fixed target experiments, and the two cases are quite distinct, suggesting that with sufficient statistics one may uncover the low lying dark sector spectrum.
As α d increases beyond O(1) values, the theory will become strongly coupled. However, in a sensible framework, this behavior should be terminated at some scale. A straightforward possibility is for U (1) d to transition to a non-Abelian gauge interaction that is asymptotically free. If this transition to new physics occurs at q = q * , one expects ε(q * ) = 0, with a non-zero value induced below q * due to the quantum effects of particles with masses m < q * that carry hypercharge and have Q d = 0. However, such particles cannot be too light, m 100 GeV [10] , given existing experimental bounds. Thus, on general grounds, we expect q * to be larger than O(100 GeV).
For α d (q * ) ln(q * /q 0 ) 1, we find
where we have used a 1-loop approximation for the running. The above formula then yields the value of α d (q 0 ) that would lead to the onset of a Landau pole at q ∼ q * . For example, setting 
